Influence of scaffold thickness and scaffold composition on bioartificial graft survival.
Biological scaffolds exhibit advantageous properties for tissue engineering of small diameter vessels. The influence of their extracellular matrix (ECM) components during in vivo repopulation is unknown. We implanted different xenogenic vascular matrices in a rat model to determine the influence of scaffold-thickness and ECM composition on in vivo repopulation. Decellularized ovine jugular vein (JV, n=42), carotid artery (CA, n=42) and aorta (AO, n=42) were implanted subcutaneously in the neck of adult male rats. Animals were sacrificed 2, 4 and 8 weeks after implantation. Cell and matrix morphology of explanted scaffolds were characterized by hematoxylin-eosin and pentachrome staining. Monoclonal anti-rat-CD31 was used to identify revascularization. Quantification of cell density was done by DNA-isolation. THICKNESS OF IMPLANTED XENOGENIC SCAFFOLDS VARIED ACCORDING TO THE MATERIAL USED (AO: 3.0-3.8mm; CA: 0.7-0.88mm; JV: 0.35-0.61mm). Immunohistology revealed complete repopulation of AO, CA, and JV scaffolds with endothelial cells and myofibroblasts within 2 weeks. After 8 weeks of implantation, AO scaffolds were completely covered by an endothelial monolayer and showed signs of a central matrix degeneration. JV scaffolds were completely degenerated at this stage. In contrast, CA scaffolds showed preserved ECM with a normal myofibroblast population and endothelial cell coverage.